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AB The ubiquinol -cytochrome c oxidoreductase from the yeast 

Saccharomyces cerevisiae is composed of nine subunits and is located in 
the inner mitochondrial membrane. Cloning and sequencing of the 
nuclear gene encoding subunit 9 (QCR9) of the $bc\sbl$ complex have 
revealed that the gene encodes a protein of 66 amino acids with a 
predicted molecular weight of 7.3 kDa. The gene contains an intron of 213 
bp which separates the initial methionine from the remainder of the coding 
sequence. This initial methionine is cleaved from the precursor protein on 
import into the mitochondria. 

The protein encoded by QCR9 has a 39% identity to a protein purified 
from the beef heart complex, and has a 56% similarity to the bovine 
protein if amino acid substitutions are considered. Secondary structure 
predictions indicate that the protein has a transmembranous a-helical 
stretch where all of the identical residues between the yeast and 
bovine proteins lie on the same face of the helix. 

Strains of yeast have been constructed in which the coding region for 
QCR9 has been replaced with a selectable marker. These yeast strains are 
unable to grow on non-fermentable carbon sources at 37$\sp\circ$C . The 
ubiquinol -cytochrome c oxidoreductase activity of these deletion strains 
is, at most, 5% that of wild type. 

The subunit composition of the $bc\sbl$ complex from the deletion 
strains indicates that there is drastic loss in the amount of Rieske 
iron-sulfur protein (ISP), when examined by Western blot analysis. The 
remaining subunits of the complex appear to be present in the predicted 
stoichiometric ratio. The optical absorption spectrum from a 
qcr9 deletion strain shows an altered cytochrome b peak, the 
characteristic peak at 562 nm is greatly reduced. 

The intron in QCR9 has a sequence which has a high degree of homology 
to a sequence in the intron of COX4 . The sequence is identical in 18 out 
of 29 nucleotides. Genomic replacement of an intronless copy of QCR9 has 
no phenotypic effect on the yeast, however there is an approximate 50% 
reduction in the expression of QCR9 specific message when the cells are 
grown on a non-fermentable carbon source. 
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